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and the rate indicated by the Signal Corps formula if the constant of 
72 is adopted and the additions are made to the first five minutes: 

____I_--- 
181 
1m 
164 1.w 
1.57 
153.2 

Minnte. 
hfr. Ratty'sl Signal 

ol~servcd Corps 
rate m t e  

(m p.m.!.! (m. p. m.1. 
I 

181.9 
166.9 
11;ti. 9 
1 .%a. 3 
15v.3 
151.6 

The agreement in this table is reniarliahly close, tmt l  
strongly confirms the arcurary of tho newly detorniind 
constant, as well as tlie necessity OF introducing ndclitive 
corrections during the first five minutes. 

A REPORT O N  TWO PILOT-BALLOON ASCENTS MADE A T  
SHOEBURYNESS.' 
B y N .  P. JOHNSON. 

(Rwiew repriiitel from The Mrteorolojlcd MJjcinr, London, Dec.. 1920., p. 247.) 

In the tm-o ascents to which this note is clevot.et1, the 
pilot balloons were followed with two theodolites nnd 
also with a range finder. It, so happened that in each 
case the balloon developed a defect after reaching 25,000 
or 30,000 feet: the first dropped mther cuickly, the 

theodolite method, that the rnt.e of ascsnt was uniform, 
would have led to entirely false results, bhe wind being 
credited with speed of 100 feet per second st 60,f)c)O fcet. 

The principal moral of the paper is that when iufornis- 
tion as to air currents a t  co:isidernhle heights is dcrivc!c-l 
from the one-theodolite method it. must be used with 
the greatest caution: it also brings out how niuch is to 
be learned concerning the structuro of the atmosphere 
by the more elaborate two-theodolite met,hod. 

second very slowly. The usun.1 assumption o t t,he single- 

VISIBILITY OF PILOT BALLOONS. 

By NELSON K. JOHNSON. 
[Abstracted from the hkteorolo~ical Magazine, December, 1920. Vol. 55, pp. 24!&251.3 

I n  order to determine the niost suitable color for pilot 
balloons under various atmospheric conditions, four 
ascents were made a t  Shochuryness, two difTerent,ly- 
colored hltlloons, tied to ether with ttbout B n  feet of 

three cases a red and a white hslloon were i i s ~ ~ l ,  blue ~ R T -  
ing dread-y been foulid unsatisfactory except against a 
dense w-hite hac.kground. 

nuni paint were used. This trcrctiiient was not effcct.iw, 
because the paint dried lt Brnh gray without any mct.allic. 
luster. The suggestion is mndr, however, that  if pilot 
I.)alloons can he coated in the same nimner as arc kite 
balloons, 1,ot.h their o wcity and t.heir reflect,ing power 
would be increased. 
white Idloons i t  was found t.liizt the. white ones are best 
in sunshine because of t,heir greater reliec ting power, and 
the red in cloudy wsltther because of their grmtcr 
opacity. 

Ttie author summarizes his results as follows; 
" (1) Bgninst a background of continuous, dense 

white cloud eithcr rrd or blue should bo used. 

thread, being used in eac a ascent. In each of  the first 

white bulloon and another ,white one coated wit.11 ti 
In the fourth ascent. :I 

!I n the tliree ascents with red and 

- 
1 PiJfesiioiaZ N~lcs ,  N A  13. Brit. MIsteoro1o:ical OXie publication. 

' I  (3) If the sky contri.ins slight cirrus or haze, red is 
tho correct color to emplog. 

': (3) On occmionv on which t.he sky is cloudless and of 
n decp blue colur, a white balloon should be selected."- 
15'. R. G. 

VERTICAL CURRENT DETECTED BY COMPARING CLOUD 
MOTION WITH APPARENT SPEED OF PILOT BALLOON. 

By JOSEPH LESHAN. 
[Wrzthrr Bureau, Washiiigloii, 1). C., Pee. 22, 1920.1 

SYNOPSIS. 

The pilot. hallmn ascension mark ut Washington. 1). C., on the 
afternnon of Noremher 23, 1920, showc.d a ra id rise in velocity up 
to the SW-meter level, and an almost. equalry ra.pid decline there- 
after to the 1.SW-meter leyel, when t,hc balloon entered a roll of strato- 
cuniuliis cloud. The appeaiance of the clouds and a nephoscope obser- 
vation macle at that time seem to show that the balloon gained about 
100 nieters during the last minute of ascenRion over the assumed rate 
of ascent. and t.hat the ye1ocit.y during the last minute should be cor- 
rected from G.2 to 13.3 meters per second. 

d comparison of tlie altitude-velocity curve for this 
ascension (the I i en~y  line in t.he figure) with other 
altitude-ve1ocit:y curves for ascrnsions in t.he vicinity 
taken within eight hours, shows that nll but one of the 
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FIG 1.-A1titudese:ocity graphs for pilot balloon observations Nov. 23 1820. Wind 
Airectioiis at Washington are indicated at every ZOO meters (oo-d., ~ - V l r . ) .  

curves hare  approsimabely the same general character- 
istics escept that none of them reaches as high a velocity 
n.t  its masiinum, nor does nny of them reach as low a 
velocity a t  its minimum. ' 

ecu1in.r ftwtures of the curve i n  

balloon was in a downward current of air up to  about the 
Son-meter level, and in an iipward current tlurin the 

o1it.c system of observabion would give higher and lower 
coni ~ i i  t,ecl velocities respect tirely. 

Tho ap )ea.rance of the lowest strato-cumulus cloud- 

this suppositian, as the cloucls were in hands lying a prox- 
imittely northeast-southwest, and were probably Pormed 
on tho crests of an air wave moving spprosimately from 
the northwest. It can be easily seen that with the 
halloon in the downward current, of the wave the angle 
would be depressed and give a greater computed velocity, 
and conversely with the balloon in t,he ascending portion 
of the wave. 

Nephoscope readings nt the t.ime of tho observat.ion 
indicated that the cloud which the balloon entered was 
nio\-ing a t  the rate of 7 meters per second for every thou- 
sand meters of elevation. While it is not certain that 

The reason for the 
question might he esp P ained by the supposition that. the 

lntter part. of the flight. Such currents in a. single t Fi eod- 

layer a t  t ll e time of ohsor-ration would tend to hear out 
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the cloud which the balloon entered was the same as 
that observed in the nephos:ope, and whilo it is not 
certain that the cloud entered was part of the lowest layer 
of strato-cumulus, the circumstances seem to justif.y tho 
assumption that the nephoscope observation is applicable 
to the plaze where the balloon disappeared. I n  the 
first place the diro:t.ion of motion of tlie cloud as observed 
was from 123' and that of the balloon during the last 
minute of fight was from 120'. Above this lowest ( ? I  
series of strato-cumulus bands were two others; the nest  
higher (?) one was from 130 to 135' at R s eed of 5.9 to 
6.4 m/s for each kiloiiieter of elerat.ion, arid t f ie highest ( '!) 
was from 130' a t  a speed of 3.7 ni/s for encli kiloineter of 
elevation. It was estimated a t  the t,ime that the highest 
layer was a t  about 3 kilometers. 

Assuming that the balloon eliteked the lowest laycr of 
strato-cumulus, wliirh were nioving a t  tlie rato of '7 mls 
for every thousand feet of elention, it should have hem 
moving a t  the rate of 12.G m/s a t  the 1,800 nieter l e d  
(the assumed altitude). If it had been moving a t  t.hat 
rate, however, during the last minute of flight., i t  would 
have been carried out to a point 756 nietors l~ej-oncl 
where it was a t  the elid of the eighth minute, or to n point 
7,416 meters from the station. At  that point, wit.li tin 
elevation anule of 1 4 . 3 O  as observed, the height of tlie 
balloon woufd have been l,S90 iiicters, w1iit:h in turn 
would give us a velocity of 13.2 m/s, as the nonliosr.opc: 
readings indicated a velocity of 7 ni/s for every 6.1 \i onieter 
of elevation. 

Assuming a velocity of 13.3 m/s we carry the npprosi- 
mation one step farther, and obtain a clista.nce out of 
7,458 meters, an altitude of 1,900 meters, and a velocity 
of 13.3 m/s. Further approsimations d o  iiot niatoriidlg 
alter this result. 

Since the balloon was so inflatocl RS to ren~-.li 1,Sl)O 
meters in 9 minutes under 0rcliuar.y conditions. i t  :q)poars 
to have gained 100 nioters during the last, minute of its 
flight on account of ascensional an' currentmu. 

A CONTRIBUTION T O  T H E  METEOROLOGY OF THE 
ENGLISH CHANNEL. 

By FIUG€I I). (;RANT. 

[Notd from The dmoniutical Josrnzl, January, 1921, pp. 25-38.] 

Owing to the notorious capriciousness of the weather 
of blie bnglish Channel, and to the vast dependence of 
transcliannel navigation, both marine and aerial, upon 
thcse mga.ries, tliis study lins been matlo. It is an 
ttttcmpt to ~nulyze t,he twometric disturbslices which 
give rise to t,lie channel weather, and the relation of the 
topogrttplig to the sucltlon changes which occur. Winds, 
in mid-chii.nne1 and along the eotlst, were studied; the 
ltitt.cr w-erc irivestigat,ecl by nieaiis of pilot balloons which 
were filled so as to be in equilibrium in the surface air, 
~ n d  hy this nieans n very good idea of the turbulence and 
gusts along the steep cliffs hetween Dover and Folkestone 
\VAS ob tninerl. Fogs, thunderstorms, gales, and squalls 
a.ra nlso consitlered. I t  is pointred out that the number 
of wall-equipped observatories and dense population on 
both sides of the channel afford unusual advantages to 
t,he investigator, owing to tlie large number of voluntary 
observers.-C! L. Ji. 

PILOT-BALLOON WORK IN CANADA. 

Ry J. PATTERSON. 
[ P r r . ~  t d  Irlorc the American Metcnrnlogiiral Poriety, Chiengo, Der. ZS, 19W] 

[hothor's Abstract..) 

The Meteorological Senice of Canada in conjunction 
with the Air Board of Cnnnda has established a series of 
pilot-balloon stations across the country. Last year 
st.atii>ns were openotl a t  Vancouver, British Columbia, 
Morley Alta (near Calgary), Cani Borton, Toronto, and 
Ottawa, Ontario, and ltoherval (Lake St. John), Quebec. 
It is ths int.ent.ion to open stations this spring a t  Peace 
River C!rossing and Fort Good Hope on the MacKenzie 
River. Thc! one theotlolito method was used and results 
plotted in the usual way. 

T H E  MAKING OF UPPER-AIR PRESSURE MAPS FROM OBSERVED WIND VELOCITIES.' 

By C .  LEROY MEISJIXVQER. 
[Weather Burem, W\'aah~ngloii, D. V., Nor. 27, lCJ20.l 

SYNOPS1S. 

If the equation which expremes the relation hetween the sp~ed of 
t.he wind and the distrihution of barometric pressure be solved for the 
gradient in t.erms of the observed speed. density of the air, radius of 
curvature of the MFind th. and latitude. it is possible to work out a 
fairly accurate ma of dist,ribut,ion of barometric rewne at. upper 
levels. This has teen done for the ohsewations marye &oui. 8 q.. m., 
March 97,1920. at most of the aerological stations of the Weiither Hureau 
and the Signal Corps. The pressures observed by liitea. when used in 
connection with the computed gradients. give t.nr clue to the values of 
the absolute presures at, the level in quedon. Slaps of t.hr 1, 4, and 
3 kilometer levels sere t i lug  con3trurted. 

The gradienl wi.nd.--If it is assumed, as is usunlly justi- 
fiable, that  the effect of the friction of the carth's surface 
is ne li ible a t  about, 500 meters above the sur€~~c'e, i t  
shod% %e possible to use observed wind velorit.ies 8s a 
basis for determining the distrihution of pressure nloft.. 
The gradient wind equation is frequently used ti) deter- 
mine the speed of the wind, using us a hasis the soa-level 
distrihution of pressure, but it is obvious that, by solving 
the equat.ion for the gradient, in ttlrnis of the speed, t,hc 
density of the air, the radius of curvat.ure of tho wiritl 
path, and the latitutle, an nccurata uppcr-ir ninp ought 
to result i€ based upon sufficient ohserrit t.ii)ns. Pilot- 
balloon observations give only mind spcod m c l  dirw:t.ion 
at Tarious heights; and wit.h t,liesc! data slime it, is possi- 

ble to tlet.ermine t,lie gradient hut not the absolute pres- 
sure. This deficiency nia be supplied by kite ohserva- 
tions which, when recluceJ give the ahsolute value of the 
pressure a t  rnrious le~-els. Since wind direction is an 
index to t.he direction of t.he isoha.r and, therefore, the 
gradiunt,, (the h t t e r  ?wing normal to the former) ww are 
cnahled to determine uite accurately the radius of 
curvature of the path. %he densit-v may he determined 
from kite dnta also. Thus we liavo all the necessary 
values to suhst.itut.e in the ocption. 

If we t,nlie t,he tBree equnt.ions for the velocitp of the 
gradient wind, n s  given hy Dr. W. J .  Hiiniphreysla 
ntmiely : 

~ 

1 Presented herore the American Meteorologi?r.l Swicty nt Vhira:q Der.. 23, 1951. I Thf I'lipeirr of thf  .4 ir, Franliliii Institute, 1920, pp. 139-140. 


